Adipogenic differentiation of laser-printed 3D tissue grafts consisting of human adipose-derived stem cells.
Laser-assisted bioprinting (LaBP) allows the realization of computer-generated 3D tissue grafts consisting of cells embedded in a hydrogel environment. In this study, human adipose-derived stem cells (hASCs) were printed in a free-scalable 3D grid pattern by means of LaBP. We demonstrate that neither the proliferation ability nor the differentiation behaviour of the stem cells was affected by the LaBP procedure. Furthermore, the 3D grafts were differentiated down the adipogenic lineage pathway for 10 days. We verify by quantitative assessments of adipogenic markers that the 3D grafts resemble cell lineages present in natural adipose tissue. Additionally, we provide the proof that even pre-differentiated hASCs could be utilized for the generation of 3D tissue grafts. These results indicate that the biofabrication of living grafts resembling their complex native origin is within reach.